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(54) NON-AQUEOUS SOLVENT SECONDARY BATTERY AND ITS ELECTRODE MATERIAL 
(57)Abstract 

PURPOSE: To enlarge the capacity, enhance the charge/discharge cyclic characteristics, and 
enhance the reliability by introducing a combination of a specific electrolyte with a negative 
electrode material which includes a specified quantity of cari:>onaceous substance particles of 
multi-layer structure. 

CONSTrrUTION: As an electrode material is used a carbonaceous substance of a multi-phase 
structure, at least two phases, consisting of a carbonaceous substance (N) forming a nucleus 
and another (S) at the facial layer formed over the surface of this nucleus. Particles of this 
substance has a peak wrth the (200) plane spacing d002 due to X-ray wide angle diffraction as 
ranging between 3.35-3.37&angst; and an R value due to Raman spectral analysis using a 5145- 
&angst* argon ion laser as ranging 0.1 1-1.0. and further the specific surface area (Sm2/g} and 
true density (pg/cm3) are related to meet S<41-15p. The electrolyte used is prepared by 
dissolving alkali metal salt, etc., in a hybrid solvent containing 5-60voL% ethylene carbonate and 
3-85voi.X ring-shaped ether compound etc. 
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tf3. 3 8 Aa±<?3t^-^^^ie^j'5fifi^m Ici.^. 



(3) 1*Ba¥5-3 3 50 1 6 

4 

-i.»T , ^:doai A^3. 3 5AJiU:3. 3 7 

AJ;(-FOb:-i^<oai^Sfi«<^>«lD4:r5i:. i^©ifcl 

»SU<tt0. OOltUiO. SOttTn ci:5«?^L< 
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M (xttifel5Mt»rs^^;l/it) tStoffc-rsi:, M 

■^5X-^^. ^r6»u{fiF$L<«0. 52x<3"efiO, 
CO 0 5 43 Itlts S»J30^ (LI. M) tUT, 

i|?jfc©ji^«^> !f$L<t±3Sfi%tU:6 0Sa%W 
J:D»Sb<«5SS%W±5 0ag%JetT* ?6 
b < 7 Sfi%Jg(± 4 5 a5%JXT, ^ < (ciff $ 

b<tti oMS%fi(±4 osa%wT, afc»sb<tt 
CO 0 5 53 ^^K.m^^^m^n.Ui. a^, jsi*? 

(L 4?yx?=-uv, d^yT'atrixx jj^yx^u^f-u 

<2> xf-b>' • ^^'i'xya'A, -<y /'uyiTi:., 7* 
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11 

to 0 5 6] ±jiEO®<D'l';j->€iii1$!li^?@JiS«l^ U 
'J x-T-/l/3is t < s}-+'>X^Uy«gJ£^ 

[0 0 5 73 coJ:5ttW;i->ffi»ttS#?ffl»««SOS 

igtc^tt-S-Yij-i^eSspfi. »SL<«I O"* S •cm'' 
W±x J;9J?£L<til 0"* S - oil" W±s ?6lCj(f£ 20 

L<«i o" s -cb" OJb, i:<ti:»Sl/<ai 0"' S 
figs iigH^<i!7j^S(l)!)«^?gS«S(0ffi?(cl8«^7]g7iS 

[0 0 5 8) m&^(Dmmi^M^-^^m^. w^m\<r>. 30 

'J-yF« (M^«<0S*mil7-<7U;V'««'r5Sf)*<f*) 

■^^laii. m^smi oosaastc^ur. 

SU<«0. l"-30fia9J, *0»«U<W:0. 5~ 
2 0Sag5, ?6K:j?£L<ttl~l OSSBPTS^o 

[0 0 5 9] ^^^mzm^^m^nmi. M'^<o^mi 
[0 0 6 0] zioxviiCLr'^i^nftmmimmc, m 



1«|}a¥5-3350 1 6 
12 

[006 1] fesv^tts yf-'>i*&JS4:?a@iSfB(*%m 

U^'^AOgtt. aj§(*lfiggi5*ft:»3, jif£L<a; 
0. 030^-0. 2 50SfiBP, J:t)$?$L<»:0. 0 
6 0-0. 2 0 0SggB, SSlC»SL<ttO. 0 70 
~0. 15 0®aSl5s f:<K:JfSL<W:0. 0 7 5- 
0. 1 2 0SfiS|is S«>»'$U<UO. 080-0. 1 

0 0 aSSPT&«, CAT) J; d ftWJi5a«Jft«ffll.^ft*% 

[0 0 6 2] (jsmimoi^^ wmmnii.^ t < 

y f^si- V«?tai)(^f&fef^^ TiSlil t L < (iim^ 
■ra^ai*;l/a'yyfl:^A>6&« c ttv * 

1 0. , ViOi , V. Ois , VOj > C r« 0» s M 
nOi , T 1 Ot » Mo Vi Oi ; T i Si . V 

I Ss . Mo Si . Mo Si , VSi , Cr«.ts V«.tf 
Si s C r., » V(>4 $i «i!f^5, Sfc, L 1 Co 

01 , WOl ^ailOiSftia : C u S, FeoB V..n S 

2 , N an.) C r St ft^OIoKft^ ; N i P Si , F e 
PSiScKOUV, 'T^'Jft'SfB: VSe. , NbSe 

[0 0 6 3] sfc. jpyrxyvs d<y t:D-;i/iS:i;o 

WSffi4<yT— ^, JtSE«AM 0mVg«±, »«L 
<«IQ0nVgW±, *6lC»SL<{i5 0 0iiVg 
JM±v t<tC»f*L<ttl OOOn /gWJ:, fatifS 
U< tt2 0 0 OoVgW±Ot!{^14l«:]ESfcfflV>3i: 
i:*^T't5. ttStBSaWM OBVgW±. tiT-t 

b<ttlOOaVga±, *et»Sb<B5 0 0BV 
gW±. mz0^L<(,tl 0 0 0niVgWJ:s filfctfS 

L<($2000fflVg ai:(OeilllS%«iE«S>!:Mt'>a c 

[0 0 6 4] (^(PSOISSD Sfi^S^^t^-fe/^U 
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13 

5 V o 1 %fiU:6 0 V 0 1 %jftjS, g|«x-f-;t'*i->L 
S8ttx-f ;l'av''L®«xxr;Kt^«3 V o i %W 
±8 5 V 0 1 %lilT#WU 7'aiJi/v*-^*'-h% 
3 0 V o 1 %t^±^wu«:^^^g^?ffiS^c. 7;VAUifeJS 

[0 0 6 6] S^HttTfJ, L i C 1 0. , LI PF 
♦ , L i A s F. . L i BF< , L i S 0> C Fi , L 
1 N (SO. CF, ) . . aiJOT;V*y^Sffi, f-h 

V ^mtwt sasttv o . z t;t// 1 ttr 
CO 0 6 7] mmn^fsmt^^mt. 'p^<ttz 

xf - *-3K*- h I?* t> » m^m&'p(Ox^i'>ij 

-s}?*-Hi, 5 V o 1 96J;tJ:6 0 v o I %^m. ifS 
L<{i7 vo 1 %J;(±50vo l%*g9. i?)»$L< 
ttl 0 V 0 1 %ta:4 5 V o 1 %WT, *€.K«!|;U< 
«: 1 2 V o 1 %£U:4 0 v o 1 %WTs 1ft»SL<J4 
1 5 V o 1 %1J(±4 0 V o 1 %J;(TT-fe-5, 
CO 0 6 8] il^!«*»cx— f;Vfb^, 

3 V o 1 %W±8 5 V o 1 %JWT, jffS L< f± 1 0 V o 
1 %fi(±8 5vo l%JUTx j:9»St<«l 5vo 1 
%&±8 0 V o 1 %J;(Ts L< (1 1 8 V a 1 

%W±7 0 vo 1%WT, t<tCji?$Ktt20vo 1 
%W±6 0vo 1%WT, St)JfSL<«30vo 1% 
W± 5 0 V o 1 %ttTT?S«o 
C0 0 6 93 fflttx-^^Kk^OfifUtLTtt, 1. 2 

h^^'i/x^rx ia«x~r;Wb'^oeiJii Lr{± 

(1 2-c r own-4^) , 1, 

CO 0 7 03 £A> 3 0 v o 1 %5l%]«S<or 

£L<, ZOvo l%5t«i^A^J:0$f£L<^ 10 vol 

6 cjfs L < . 5 V o 1 %^mifimcm t 

yoiiuyA-tfi^-hw^os^xx 



(8) 1?Ba^F5-33 50 1 6 

14 

Cti^T^S. COJg^, Jg^?S«W»<08lJ^»4, 70 V 
0 1 96«T*'»$ b < s 5 0 V o 1 %WT*'<}: U 
< s 3 0 V o 1 f Lt\ 

too? 1] COJ:5h:UTSIfi2*nfczi:*a?l6, fti: 
CO 0 7 2] in:, iE®K±5e<OJ»mig5»?!9:U^btt 

Co 0 7 3] 3tEf|^<Q^^^«^fig(c^v>&=:^r:;^ 

B^tctel>T, XlSiC^igjf, ffiBKPO&ilBIS«, "F3a;j 
CO 0 7 4] xiSK^iigsf 

(1) (0 0 2) BoMiass (d«. ) at? (110) 
soffiisis (di» ) m&mnm^'ois^iii'toiii 

<@3tH?, K^tstaa^kiBBr 

'3MlE(ifr«fo-f^<0lBfiei£«mi/->d. eil-& (0 0 

2) . RCf (I 1 0) I5I*fK<§S-rSftJg<0'<-X7-l' 

LT (0 0 2) Bo. &£f (1 1 0) M09?SiElStSl%^ 
40 C<r)*«<0e-i'Sf^<f>3^J-CD2OiS;?»C3lt>ft^l 

U CuKolSOiKfiAfc*>6SC (3) 079y^^»C 
ioTdm SC?d... ^jRi6*. 

C007 5] 

CIS2] 
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15 



(9) 



?fOH¥5-33 5 0 1 6 
16 



d 002 — 



2 sin 0 



CAJ 



A : 1 . 5 4 1 8 A 

6, 0' : dcai . duo \cn^t^^^A 
[O0 7 6] (2) cmtV a^^(D1^^<0:kt 
t : 

L c ; L a 
coo 7 7] 

K ■ A 



10 



Lc = 



j9 • COB B 

K » A 
A • COR B' 



(A). 



<4) 



(5) 



[0 0 7 8] 

r-T xtt® t: y ^< - i» ^,^'M; 

C0079] (^jPJl) 

( 1 ) n^wmomm 

fli A^3. 3 6A. 7jiin« JtS8^}!)«8. 

[0080] ^tc, ^jgSST, 2 0 "C/Bln O^igSfi 
•ei'lOO'Cjg^U 1 4 OO'CT'3 o«-^}#brK? 

t^sgg^^i oom&manu m(o&immi<D 

1f-5l6 (5 1 4 5A) *ffll/-»ft^"ryx-^i5'h;l/5^itff»t 

CO 0 8 1 ] WSSmi 2. 17 g/cc> B E TifcSiffigt 

*«3. 36Ai:3. 4 8A02-3CDt:-^*#U W« 
obf— ^^mb A/I».» A) ttO. 0 1 5T- 

a5t>fc, Sfc, ^iS^fflt^TjfliJSLfcmSl oAlit 
±300 kW¥<Om&iCiSif^^mj{J^ii 2 . 0X1 
O"* m I /gT-Sofco 

CO 0 8 2] C<DeS^?4(9 4aaspii:jH';xf-by6 



2 Sin $' 



CA) 



<8) 



[0 0 8 3] (2) jDE«im850JBfi£ 
Vj Oi -Pj Oi SOOmgv j|«'Jf-f97;U:i-nxf- 

Item, issi 6iM)©'^U'y b'^m^i^^Lrc 

C 0 0 8 4 3 ( 3 ) =:;^S?iS-fe;KOJgfit 
r;Jtffim-b;v«3!e»35rrfctoi%. i. ot;i//U'yh 

;U(7)L i C 1 0. 5;$trxf-L/V3!}-.i<*.-h (4 O v 

0 I %) /ifx^M-r^^- h (6 0 V o 1 %) 

1. 2mAT7^[B^^S3^^SLft. 
Co 0 8 5] -e LT. L i C 1 04 ftX^bV*-** 
- h (4 0 V 0 I %) tS'x^/W^-iiP*- h (6 0 V 
o 1 %) (DUB-^'imiZ 1 ^£-;l//U -y h;l/a?gfif*-(*fc« 

*3MLfto 2U--ri';Uii:2 0iJ-'i'i';H©t$i£;&3<i 

[0 0 8 6] (jmmi) 

( 1 ) mtsmso^iiii 

Xmin^!frK.lS\4^T, mS&H^Z. 2 5g/cc. d 
« *'3. 3 5 A, L.dM 000Afit±, ^-^VX^ 

(2) lEimmiBSL 

(3) -^m&^)V<Dmmtms 

[0 0 8 7] (itilf^j2) lt;U/liOL i C 1 0. * 
xf-UV^-di^-h (3 0vol%) t^DtrbV* 

-d-:*-h (7 0 V o 1 %) n:?8i5?Lfc^iffi*fflv\ 

CO 0 a 8] 
C^i] 



40 mm 
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(10) 1^975-3 3 50 1 6 

^1 









9 

CmAh) 


(Ah) 




(oAh) 


(Ah) 






11.0 


1 0. 9 


9 9. o! 


1 0. 9 


1 0. 8 


9 9.0 

« 


ttigimi 


2. 1 


1. 8 


8 6.0 


2. 0 


1. 7 


8 5.0 




7. 3 


7. I 


9 7. 0 


7. 2 


7. 0 


9 7.0 

1 



